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Experiments were conducted during the 1931-32, 1932-33, and 
1933-34 feeding seasons in cooperation with the United States 
Department of Agriculture a t  its Field Station, located near Big 
Spring, Texas, comparing the feeding values of (1) unground 
threshed milo, (2) ground threshed milo, (3) unground milo 
heads, and (4) ground mi10 heads for fattening beef calves of 
weaning age. 
Unground mllo, when hogs follow the steers, is converted into 
more pounds of gain, beef plus pork, than is ground grain, but 
with the prevailing prices of beef and porlr during the period of 
this experiment, the net returns were consistently lower in the 
case of the groups fed unground grain. 
Unground threshed milo produced larger gains than unground 
milo heads. Ground threshed milo produced the largest steer 
gain but showed lower net returns than ground milo heads, largely 
because of a higher feed cost per 100 pounds gain and a slightly 
lower average selling price of the steers. 
The groups that received the ground grain showed a decidedly 
higher as well as a more uniform finish and sold a t  higher prices 
on the market. The steers fed unground threshed milo made the 
most expensive gains and because of their uneven finish netted the 
mallest returns of any of the groups. lITithout hogs following, the 
pread in returns between the groups fed unground and ground 
rain would have been wider. 
The average results for the three tests do not warrant the 
expense of threshing milo for cattle feeding in the milo producing 
area. Milo should be ground for steer fattening, whether in head 
or threshed form unless hogs can be used to salvage the undigested 
grain. 
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Previous cattle feeding tests (1-2) a t  Big Spring and a t  other experi- 
ment stations in Texas have proved beyond any question of doubt that  
livestock can be finished on rations in which milo ,grain is used to replace 
corn. 
The grain sorghums, as a group, are the principal feed-grain crops pro- 
duced in West Texas. The production for Texas for the 1935 crop was 
approximately 6 6 million bushels ( 3 ) .  Milo is, a t  the present time, the 
most popular variety of grain in that area. Its grain is comparatively 
large, soft, and palatable, and the dwarf strains produce a high per- 
centage of grain to stalk. The milo grain crop is harvested mostly by 
hand, the heads being cut from the stalks. I t  is commonly stored and 
fed on the farm in the form of heads. 
vas determined by feeding lambs ( 4 )  that threshed milo, kafir, and 
ta grains had approximately 95 to 98 percent the feeding value of 
yellow corn. During this series of experiments, these grains were 
; whole threshed, as ground threshed, and as  ground heads. In a 
later test ( F j ) ,  unground grain sorghum heads fed to fattening lambs indi- 
cated that the unground sorghum grains were as  efficiently utilized by 
fattening lambs as were ground heads; however, sheep more thoroughly 
grind such small grains as the sorghums than do cattle. I t  has also been, 
determined that threshed grain sorghums need not be ground for hogs 
( 6 )  when the hogs are self-fed. Prior to this experiment, little investi- 
gation had been made on methods of preparation of the grain sorghums 
fo r  cattle feeding. 
There has been an  increase in the feeding of ground grain to fattening 
cattle; however, the question "Does it pay to grind the sorghum grains 
such as milo and ksfir when utilized in the cattle fattening ration?" is 
being asked by hundreds of farmers and stockmen. Increased utilization 
of sorghum grain for cattle fattening has raised questions as  to methods of 
preparation of the grain for feeding. On farms and in feedlots in the 
producing region, the feeder more conveniently has these grains available 
in head form; the prospective feeder more distantly removed from the 
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grain producing area most generally purchases threshed grain from the 
elevators. Except for hog and poultry feeding, threshing is  largely a 
method of preparation of th2 grain for sale rather than for local feeding. 
Preparation of sorghum grain for feeding becomes largely a problem of 
grinding or not grinding, either the heads or threshed grain. I t  involves 
a number of considerations, such as cost of feeds, grinding costs, market 
values of cattle and hogs, and also the general purpose for which feeding 
is done. 
GENERAL PLAN OF EXPERIMENT 
This experiment was planned to determine the relative feeding values 
of (1) unground threshed milo, (2 )  ground threshed milo, (3 )  unground 
milo heads, and ( 4 )  ground milo heads, when fed with cottonseed meal 
and chopped Sumac fodder to fattening beef calves. Tests were conducted 
during three consecutive years, 19 31-32, 193 2-33, and 1933-34. The 
results are discussed by years separately, in order that  the reader may 
get a concrete picture of this study. Then the results for the three feed- 
ing trials are brought together in summary form. The experiment was 
conducted cooperatively a t  the Big Spring Field Station by the Bureau of 
Animal Industry and the Bureau of Plant Industry, United States Depart- 
ment of Agriculture, and the  Agricultural Experiment Station of the 
Agricultural and Mechanics! College of Texas. 
Four representative lots of 1 5  head each of well-bred Hereford steer 
calves of weaning age were used in each of the three tests. Before the 
calves were divided into the respective lots, they had preliminary feeding 
periods of 8, 20,  and 20 days for the respective years, 1931-32, 1932-33, 
and 1933-34. During these preliminary periods they were fed a mixture 
of threshed milo and milo heads, ground and unground, along with a 
small allowance of cottonseed meal and all the chopped Sumac fodder they 
would consume. Duplicate ear-tag numbers were used for identification 
purposes. The calves were weighed individually on three consecutive 
days a t  the beginning of each experiment and were divided after the third 
weighing as equally as  possible with reference to size and type into four 
groups. The averages of the three initial and final weighings, respec- 
tively, constituted the initial and final weights. Individual weights were 
taken a t  regular 28-day intervals during each of the feeding trials. 
Weighing of the calves k a s  started promptly a t  1 p. m. on each designated 
weighing 3 a t e  and proceeded without interruption until all weights had 
been taken. 
m e  plan of feeding was, after getting the calves onto their respective 
rations, to supply the milo in accordance with their appetites, since the 
greater consumption of the unground grain is one of the items in its 
value as  a feed. The basis of measure for grinding feeds is usually the 
modulus. In these tests the modulus determinations ranged between 3.2 
and 3.5. The grain portion of the rations was increased as rapidly as 
could be done without any tendency to throw the cattle off feed, with a 
view to finishing them in  as  short a period as  possible. 
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Each of the four lots was fed equal amounts of cottonseed meal and 
a1 amounts of roughage. The differences in the amount of chopped 
lac fodder consumed between the two threshed milo lots and the two 
I heads lots were due to the consumption of the  head stems or pomace, 
,,ch the calves receiving the threshed grain did hot receive. In  starting 
e cattle on feed, increases in the concentrate feeds were made conserva- 
rely in accordance with sound feedlot practice. The calves were fed 
rice each day, the morning feed being given about 8 a. m. and the eve- 
ng feed about 5 p. m. All refused feed was weighed back in order to 
ltain as  accurate a record as possible of the actual feed consumed. 
Cattle and Hogs Used 
The calves used in all three tests were good to choice Hereford steer 
lves. Those used in the first year's test averaged 469 pounds per head 
the beginning of the experiment, November 20, 1931. The calves used 
the second year's test averaged 520 pounds per head a t  the beginning 
the experiment, November 21 ,  1932, while the calves used in the  
ird year's test averaged 455  pounds per head a t  the  beginning of the  
periment, November 2 2 ,  193 3. 
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Sixty calves were used in each test, and they were divided as  evenly a s  
ssible with respect to weight and type into four lots of 15  head each. 
ing the first test one steer in Lot 1 died, probably from blackleg; 
ng the second year a steer was removed from Lot 1 on account of 
g a chronic bloater. One steer was removed from each of the Lots 1,  
ic l  3, fed unground threshed milo, ground threshed milo, and unground 
heads respectively during the third test. A steer in Lot I developed 
iomycosis; one was removed in Lot 2 on account of nervous tempera- 
t, and one in  Lot 3 on account of being a stag. 
Hogs followed each group of steers. The number varied in  accordance 
with the quantity of the milo grain and the form in which i t  was fed. An 
adequate number of hogs followed each group of steers to utilize all of 
the undigested grain that  passed through the steers. The largest number 
of ho,gs following steers were required in the groups fed milo in unground 
forms. The largest number of hogs used in any lot a t  one time was 18 
head. When ground feed was used, the number never exceeded 6 head. 
One third pound of a mixture of equal parts of tankage and cottonseed 
meal was fed daily to the hogs except for the last 28 days of the third test, 
when their protein supplement was limited to one-sixth pound of cotton- 
seed meal per head daily. 
Feeds Used 
The feeds used in each of the three tests were of good quality. The 
cottonseed meal was purchased under a guarantee of 43% crude protein 
content; however, analyses by the State Chemist showed the protein con- 
tent to be slightly below the standard during the first and third years. 
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The bulk of the milo utilized in this study was produced on the Big 
Spring Field Station farm. An amount of milo sufficient to supply the 
needs for approximately two weeks was prepared in  advance of the feeding. 
The average composition of feeds utilized in these tests is given in 
Table 1. Analyses of two samples taken under dates of December 12 ,  
1931, and February 17, 1932, were made for each of the respective feeds 
during the first test; analyses of two samples of each of the respective 
feeds used in the second test were taken under dates of March 25 and 
June 10, 1933. During the third test, only one analysis of each of the 
respective feeds, sampled under date of May 5, 19 34, was made. 
There was only slight variation in the composition of milo in the 
various forms from year to year. The analyses of the Sumac fodder, 
however, reveal that  the water content durin,g the first year's test was 
considerably higher than for the second and third tests. The fodder used 
during each of the three tests is believed to have been of about the same 
quality and moisture content. Lateness in sampling dates during the 
second and third tests probably accounted for the low moisture content 
shown by the analyses. Percentages of grain content of the milo heads 
for the respective years as determined by the threshing of representative 
samples were 74 fo+ the first, 70.6 for the second, and 80 for the third. 
Table 1. Composition of feeds used during experiments 
Nitrogen / _ar Protein Fat ( Crude ) Water 1 Ash 1 Free 
Kind of Feed Percent Percent Fiber Percent Percent Ext. 
Percent Percent 
-- 
Ground threshed milo.. . . . . . . 
72.05 
Cottonseed meal. .  . . . . . . . . . . 
-- 
Unground threshed rnilo.. . . . . 
Unground milo heads. . . . . . . . 
Ground Milo heads. . . . . . . . . . 1931-32 I 1932-33 1 1;::; 1 ::;: 1 2::: 
1933-34 10.22 2.34 7.26 
1931-32 
1932-33 
1933-34 
Average. 
1931-32 
1932-33 
1933-34 
Chopped Sumac fodder.. . . . . . 1931-32 4.83 1.85 14.66 
1932-33 6.06 2.38 20.99 
1933-34 7.05 2.26 18.44 
---
Average.. 5.98 2.16 18.03 
42.54 
43.97 
41.66 
42.72 
10.81 
12.07 
11.93 
8.56 
8 .26  
11.31 
9.38 
2.84 
2 .14  
3.30 
11.38 
9.62 
9.77 
- - - -  
10.26 
- - - -  
2.05 
1.99 
1.87 
6.17 
5.67 
4.66 
5 .50  
10.74 
8.23 
9 .34  
4.85 
5.43 
5.62 
5 .30  
1.53 
1.26 
1.55 
26.50 
27.05 
26.98 
26.84 
72.03 
74.31 
72.01 
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Feed Prices 
The prices used for unground milo heads and Sumac fodder were the 
estimated prevailing average farm prices for the region during the feeding 
od, and are shown in Table 2. A uniform charge of $1.25 per ton was 
e for  grinding threshed grain and unthreshed heads, and for chopping 
ac bundles. The prices for threshed grain were based on the  costs of 
n, in unthreshed heads, calculated from percent of grain in heads, 
plus $1.00 per ton for  threshing. No value was allowed for head stems 
or pomace. The prices for cottonseed meal, salt, and limestone flour 
were prices paid on purchase. 
Table 2. Feed prices per ton 
Feeds 1 1931-32 1 1932-33 1 1933-34 
Unground milo heads. ......................... 
Ground milo heads.. ........................... 
Unground threshed milo. . . . . . . . . . . . . . . . . . . . . . . .  
Ground threshed milo .......................... 
Cottonseed meal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Chopped Sumac fodder.. . . . . . . . . . . . . . . . . . . . . . . .  
Limestoneflour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Granulated salt.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Tankage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I 
lverized oyster shell. 
Weztthcr Conditions During Test . 
The nlaximum and minimum temperatures, as  well a s  the distribution 
of rainfall during the experiments, are shown in Table 3. 
Table 3. Weather data for period of experiments by years 
- - 
- 
Nover 
- - 
lru'ovember 20, 1931. to  May 18, 1932-180 days. 
*November 21. 1932. to May 24. 1933-184 days. . 
3November 22. 1933, to  June 6, 1934-196 days. 
1931-321 
Precipi- 
tation 
inches 
1.85 
1.33 
1.12 
3.81 
0.17 
2.24  
2.66 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
13.18 
1932-332 
Temperature 
1933-343 
nber.. . 
December. . .  
January. 
February.. .. 
March. . . . . .  
April . . . . . . .  
........ 
Precipi- 
tation 
inches 
0.0 
3.0 
0.11 
0.79 
0.18 
0.05 
0.80 
4.93 
Temperature 
Precipi- 
tation 
inches 
0.0 
0.54 
0.31 
0.56 
1.50 
1.73 
0.08 
0.28 
5.00 
-- 
Precipitation. ........... 
Max. 
. O F .  
72 
70 
72 
85 
87 
93 
87 
Max. 
O F .  
76 
74 
79 
80 
8 6 
9 2 
99 
Temperature 
Min. 
O F .  
31 
22 
21 
22 
18 
30 
46 
Min. 
O F .  
- - - - - -  
22 
14 
23 
-6 
26 
30 
39 
-- 
Max. 
O F .  
8 1 
83 
7 7 
81 
91 
95 
102 
93 
................ 
Min. 
O F .  
36 
17 
20 
17 
23 
37 
41 
60 
. . . . . . . . . . . . . . . .  
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EXE'FlR,IllIEKTAL RESULTS 
The returns on mi10 prepared in different ways have been based not 
only on steer and hog gains but also on the price returned per ton of 
grain consumed when steer credits alone and steer credits combined with 
hog credits are considered. 
During the period of these three tests, with cheap grain and little margin 
for finish on cattle, hog prices were only slightly more than fifty percent 
of the selling price per pound of the steers. If hog prices per 100 pounds 
liveweight had been relatively the same as those prevailing for fat steers, 
the advantages in favor of grinding the grain would probably not have 
been so great. 
The prices which the milo returned were arrived a t  in the following 
manner: All feed costs other than that  of grain were charged to the 
respective groups a t  prices shown in Table 2. The cost of these feeds plus ' 
the initial or purchase prices of steers plus marketing costs were then 
deducted from the gross returns per steer, hog credit included. They 
were also deducted from the gross returns per steer alone. The remain- 
ing income was credited to milo and calculated in each instance on a per 
ton basis. I t  will be noted that  all of the profits or losses of the enter- 
prise are  accounted for in the value assigned to the milo. 
Results 1931-32 
The average daily rations and gains by 28-day periods and for the entire 
180 days are presented in Table 4. A complete summary of the first year's 
test, including initial and final weights of the steers, total gain per steer, 
hog gain per steer, cost of gains, dressed yields, carcass weights, and 
profit or loss per steer, is shown in Table 5. 
Comparison of Unground and Ground Threshed Milo 
Steers that  were fed graund threshed milo (Lot 2) made approximately 
1 6  percent greater gain, a t  a saving of 19 percent in grain required to pro- 
duce 100 pounds gain in liveweight, than steers that  received unground 
threshed milo (Lot 1 ) .  The steers that  received the ground milo also had 
considerably better finish than those receiving the unground grain, which 
increased their selling price about 10 percent. The higher selling price 
seems to be warranted by the better dressed yields and carcass grades, 
Tables 5 and 19. When considered from the standpoint of total returns 
per steer, which included the returns from the hog gains per steer, 
unground threshed milo made a return of only 75 cents per ton while 
ground threshed milo made a return of $5.91 per ton. This is a difference 
of ,$5.16 per ton in favor of ground threshed milo. If  the returns for 
steers only are considered, unground threshed mi10 was used a t  a loss of 
$2.01 per ton, and ground threshed milo made a return of $5.21 per ton, 
or $7.22 per ton more than the unground threshed milo. 
FATTENING BEEF CALVES ON MILO GRAIN 
Figure  1. Showing 1931-32 finished s teers  a t  F o r t  Worth  market.  (1) Lot 1, fed unground threshed milo. ( 2 )  Lot 2, fed ground threshed milo. 
( 3 )  Lot 3 fed unground milo heads. ( 4 )  Lot 4: fed ground milo heads. 
12 BULLETIN NO. 547, TEXAS AGRICULTURAL EXPERIMENT STATION 
The average gain per head made by the steers fed unground threshed 
milo during the 180-day period (Table 11) was 3 1 5  pounds as compared 
with 364 pounds made by steers fed ground threshed milo. When average 
hog gains per steer have been included, unground threshed milo produced 
415 pounds of gain as  compared with 390 pounds produced by ground 
threshed rnilo, or an  advantage, when gain alone is considered, of 25 
pounds in favor of unground threshed milo. 
Comparison of Un_ground and Ground Milo Meads 
Steers that  were fed grorznd milo heads (Lot 4) gained approximately 
18 percent more, a t  a saving of 20 p e ~ e n t  in grain required to produce 
100 poands of gain in liveweight, than steers fed unground milo heads 
(Lot 3 ) ,  as shown in Table 5. The steers that  received the ground milo 
heads finished better than those receiving the unground milo heads; this 
increased their unit selling price 7.5 percent, which was justified by the 
better dressed yields and carcass grades as shown in Tables 5 and 19. 
When considered from the standpoint of total returns per steer, which 
included the hog gain per steer, unground milo heads made a return of 
$2.69 per ton as  compared with $7.46 per ton returned by ground milo 
heads. This is a difference of $4.77 per ton in favor of grinding the milo 
heads. If the returns for the steers only are considered, unground milo 
heads made a return of $1.00 per ton, whiIe ground milo heads returned 
$7.05 per ton. This is a difference of $6.05 per ton in favor of feeding 
ground milo heads. 
The average gain per head produced by unground milo heads during 
the 180-day feeding period '(Table 11) was 3 15 pounds as compared with 
371 pounds gained by steers fed ground nlilo heads. When average hog 
gains per steer have been included, unground milo heads produced 4 0 1  
pounds (steer gain and hog gain per steer combined) as compared with 
393 pounds (steer gain and hog gain per steer), or an  advantage of 8 
pounds (gain alone considered) in favor of feeding unground milo heads. 
Comparison of Unground Threshed and Unground Milo Heads 
Steers that  were fed unground mi10 heads (Lot 3 ) ,  grain converted to 
a threshed basis, made gain equal that  produced by steers fed unground 
threshed milo (Lot 1 ) .  The steers fed unground milo heads sold a t  
approximately 5 percent more per 100 pounds liveweight than those fed 
unground threshed milo, which increase, according to dressed yields and 
carcass grades (Tables 5 and 19), was not justified. When considered 
from the standpoint of total returns per steer, which included the returns 
from the hog gain per steer (unground mi10 heads in Lot 3,  adjusted to 
threshed basis), unground threshed milo made a return of only 75 cents 
per ton as compared with $3.63 per ton, or an  advantage of $2.88 per ton 
in favor of feedin,g unground heads. If the returns for the steers only 
are considered, unground threshed milo was used a t  a loss of $2.01 per 
ton. Unground heads adjusted to a threshed basis returned $1.34 per 
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ton, or an  advantage of $3 .35  per ton, steer returns alone considered, in 
favor of feeding unground heads. 
The average gain per steer produced by the unground threshed milo and 
unground milo heads respectively during the period of the first test (Table 
11) was 315 pounds. When average hog gains per steer have been 
included, however, unground threshed milo produced 415 pounds total 
steer gain and hog gain per steer as compared with 401 pounds total gain 
produced by unground milo heads, or an advantage when gain alone is 
considered of 14 pounds in favor of feeding unground threshed milo. 
Comparison of Ground Threshed and Ground Milo Heads 
Steers that  were fed ground milo heads (Lot 4) made a 2 percent 
greater gain than those fed ground threshed milo (Lot 2 ) ,  and on account 
of a slightly higher finish as shown by dressed yields and carcass grades 
(Tables 5 and 19), the steers fed ground milo heads out-sold those fed 
ground threshed milo by approximately 2.7  percent per 100 pounds live- 
weight. When considered from the standpoint of total return per steer, 
which included those from the hog gain per steer (ground lnilo heads in 
Lot 4 adjusted to threshed basis) ground threshed milo made a return of 
$5.91 per ton while ground milo heads made a return' of $10.08 per ton. 
Table 4. Average daily rations and gains by  periods in pounds, 1931-32 
- 
2 
- 
3 
- 
4 
. 
Ration and Gain 
Unground threshed milo 
Cottonseed meal.. ..... 
Sumac fodder.. ........ 
Salt. .................. 
Limestone flour.. ...... 
Totalgainperhead ... 
.. Average daily gain.. 
Ground threshed milo.. . 
Cottonseed meal.. ..... 
Sumac fodder.. ........ 
Salt. ................. 
Limestone flour ........ 
Totalgainperhead ... 
.. Average daily gain.. 
Unground milo heads.. . 
Cottonseed meal.. ..... 
Sumac fodder.. ........ 
Salt. .................. 
Limestone flour. ....... 
Total gain per head.. . 
.. Average daily gain.. 
Ground miloheads ..... 
..... Cottonseed meal.. 
Sumac fodder.. ........ 
.................. Salt. 
Limestone flour.. ...... 
Totalgainperhead ... 
Average daily gain.. .. 
First 
28-day 
period 
5.15 
1.56 
14.97 
.04 
.09 
66.45 
2.37 
-- 
5.15 
1.56 
14.97 
.03 
.09 
76.38 
2.72 
6.80 
1.56 
13.98 
.02 
.09 
70.62 
2.52 
6.86 
1.56 
13.96 
.03 
.09 
79.62 
2.84 
Second 
28-day 
period 
8.61 
2.00 
13.15 
.03 
.11 
33.43 
1.19 
8.61 
2.00 
13.16 
.04 
.11 
44.53 
1.59 
--
- 11.48 
2.00 
10.20 
.04 
.11 
32.93 
1.18 
11.48 
2.00 
9.85 
.04 
. l l  
--- 
50.13 
1.79 
Third 
28-day 
period 
9.19 
1.77 
12.14 
.04 
.11 
56.43 
2.02 
9.19 
1.77 
12.11 
.04 
.11 
58.74 
2.09 
12.25 
1.77 
8.96 
.05 
. l l  
51.33 
1.83 
12.20 
1.76 
8.95 
.04 
.11 
55.07 
1.96 
Four th  
28-day 
period 
9.88 
1.73 
11.98 
.04 
.10 
- - -  
41.50 
1.48 
9.73 
1.73 
11.72 
.08 
.10 
46.40 
1.66 
13.18 
1.73 
8.55 
.08 
.10 
----_I_-- 
43.73 
1.56 
- - - -  
13.16 
1.73 
8.55 
.05 
.10 
63.00 
2.25 
Fifth 
28-day 
period 
-------- 
11.08 
1.83 
9.84 
.04 
.12 
54.21 
1.94 
----- 
10.85 
1.83 
9.66 
.04 
. I 2  
--------2 
69.93 
2.50 
15.39 
1.83 
6.07 
.06 
.12 
52.07 
1.86 
14.94 
1.83 
5.92 
.04 
.12 
56.34 
2.01 
Sixth 
28-day 
period 
12.21 
2.00 
7.81 
.04 
. lo 
49.00 
1.75 
9.69 
2.00 
7.81 
.10 
.10 
54.07 
1.93 
--, 
17.29 
2.00 
3.47 
.10 
.10 
45.93 
1.64 
13.65 
2.00 
4.36 
.06 
.10 
----- 
50.73 
1.81 
I Seventh 
12-day 
period 
13.04 
1.99 
7.77 
.05 
. I0  
14.55 
1.21 
10.47 
1.98 
7.77 
.09 
. lo 
14.07 
1.17 
17.67 
1.98 
3.39 
.12 
.10 
17.67 
1.47 
15.67 
1.98 
3.89 
.06 
.10 
16.33 
1.36 
Average 
1180-day 
period 
9.60 
1.83 
11.39 
.04 
.11 
315.00 
1.75 
8-97 
1.83 
11.32 
.06 
.11 
364.00 
2.02 
13.06 
1.83 
8.20 
.06 
.11 
315.00 
1.75 
12.29 
1.82 
8.29 
.04 
. x i  
371.00 
2.06 
14 BULLETIN NO. 517, TEXAS AGRICULTURAL EXPERIMENT STATION 
Table 5. Summary of results of first test, 1931-32. Nov. 20, 1931, to May 18, 
1932, inclusive, 150 days 
Item 
L o t 1  Lo t2  L o t 3  Lot4 
Unground Ground Unground Ground 1 Threshed 1 Threshed 1 Milo 1 Milo I Milo I Milo I Heads ( Heads 
I- I-I-I- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Number of steers.. 
Average initial weight a t  feedlot, lbs.. . . . . . . . . . . . . .  
Average final weight a t  feedlot, lbs.. . . . . . . . . . . . . . . .  
......... Average market weight a t  Ft. Worth, lbs.. 
........ Average gain per head, feedlot weights, lbs.. 
. . . . . . .  Average gain per head, market weights, lbs.. 
... Average daily gain per head, feedlot weights, Ibs.. 
.. Average daily gain per head, market weights, lbs.. 
Average shrink. in transit, Big Spring-Ft. Worth. lbs. 
Average shrink. in transit, Big Spring-Ft. Worth, yo 
Total feed consumed per steer, lbs.: 
Milo ....................................... 
............................ Cottonseed meal 
..................... Sumac (red top) fodder. 
Salt ....................................... 
............................. Limestoneflour 
Feed required per cwt. gain, feed cons., feed lot wts.: 
Milo ....................................... 
........................... Cottonseed meal. 
.................. Sunlac (red top) fodder.. 
......... Cost of feed per cwt. gain, feed lot wts.. :$ 
..... . . . .  Cost of feed per cwt.. gain, market wts.. . S  
.......................... Carcass wts.. cold, lbs.. 
........................... Carcass wts., hot, Ibs.. 
Dressed yield (chilled), basis 2% shrinkage: 
.................. Basis feedlot wts.. percent.. 
Basis market wts., percent.. ................. 
Hogs following steers: 
..................... Hog gain per steer, lbs.. 
Supplementary feed consumed by hogs: 
Tankage, per head daily, lbs.. ............ 
Cottonseed meal, per head daily. lbs. . . . . . . . . . . . .  
................... Hog feed cost per steer. .$ 
FINANCIAL STATEMENT: 
Initial cost per steer a t  6c per Ib.. ........... .$ 
Cost of feed per steer.. ...................... 
Shipping & marketing cost per steer.. ......... 
Total cost per steer.. ........................ 
Necessary selling price per cwt. to  break even.. . 
Actual selling price per cwt.. ................. 
Price received per steer. . . . . . . . . . . . . . . . . . . . . .  
Profit or loss per steer, not incl. hog credit. . . . .  
Hon credit per steer. less hog feed cost.. ....... 
)rice received per steer, incl. hog credit.. . 
ofit or loss per steer, incl, pork credit. . . .  
-ice of hogs per cwt.. $3.00. 
~ o t a l  I 
Net pr 
-- 
Selling pl 
This is  a difference of $4 .1  7 per ton in  favor of feeding ground milo heads. 
If the  returns for  the  steers only a r e  considered, ground threshed milo 
returned $5 .21  per ton. Ground milo heads, adjusted to  threshed basis, 
returned $ 9 . 5 3  per ton, which was a n  advantage of $4.32 per ton in f; 
of feeding ground milo hearis. 
The  average gain per head produced by ground threshed milo du 
t he  180-day period (Table 11) was 3  6 4  pounds a s  compared with 
pounds gain per steer for the  group fed ground milo heads. When ave 
hog gain per steer has been included, ground threshed milo produced 
pounds (combined steer gain and hog gain per steer) a s  compared with 
393 pounds (on the  same basis),  or  a n  advantage of only 3  pounds in 
favor of feeding ground milo heads. 
37 1 
rage 
390 
..- 
avos 
ring 
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Results 1932-33 
The average daily rations and gains by 28-day periods and for the 
entire 184 days are presented in Table 6. A complete summary of the 
entire test, including initial and final weights of steers, gains per steer, 
hog gains per steer, costs of gains, dressed yields, carcass weights, and 
profits per steer, is given in Table 7. 
Comparison of Unground Threshed and Ground Threshed .Milo 
Steers that  were fed ground threshed milo (Lot 2 )  in the second test of 
the series made a 10 percent greater gain, a t  a saving of approximately 12  
percent in grain required to produce 100 pounds steer gain, than steers 
that received unground threshed milo (Lot I ) ,  as  shown in Table 7. The 
steers that  received the ground threshed milo showed a better finish than 
those receiving the unground grain; this increased their selling price about 
2.7 percent, an amount justified by dressed yields and carcass grades, a s  
shown in Tables 7 and 19. When considered from the standpoint of total 
returns per steer, which included returns from the hogs per steer, 
unground threshed milo made a return of $18.85 per ton, while ground 
threshed milo made a return of $20.85 per ton. This is  a difference of 
$2.00 per ton in favor of feeding ground threshed milo. If the returns 
for steers only are considerid, unground threshed milo returned $14.77 
per ton as compared with $19.64 per ton returned by the steers fed ground 
Figure 2. Showing 1 9 3 2 - 3 3  finished steers in feedlots, U. S. Experiment 
Station, before shipment to  market. (1) Lot 1, fed unground threshed milo. 
( 2 )  Lot 2, fed ground threshed milo. 
( 3 )  Lot 3, fed unground milo heads. 
( 4 )  Lot 4,  fed ground milo heads. 
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threshed milo, or  a difference of $4.87 in favor of grinding the threshed 
grain. The average gain per head produced by the steers fed unground 
threshed milo during the  184-day period (Table 11 ) was 376 pounds as 
compared with 414 pounds gained by steers fed ground threshed milo, or 
an  advantage of 38 pounds in favor of ground threshed milo. When aver- 
age hog gains per steer have been included, unground threshed milo pro- 
duced 496 pounds (combined'steer gain and hog gain per steer) as com- 
pared with 450 pounds produced by ground threshed milo, or an  advantage 
of 46 pounds, gain alone considered, in favor of feeding unground threshed 
milo. 
Comparison of Unground and Ground Milo Heads 
In the second test, steers that  were fed ground milo heads in Lot 4 
gained approximately 13  percent more, a t  a saving of about 16 percent in 
milo heads required to produce 100 pounds gain in liveweight, than steers 
fed unground milo heads in Lot 3, as  shown in Table 7. The steers that 
were fed ,ground milo heads showed a higher finish than those receiving 
the unground milo heads and sold a t  a price per pound that  was 4 percent 
higher than was paid for those fed unground milo heads. This price was 
justified as  shown by dressed yields and carcass grades (Tables 7 and 19 ) . 
When considered from the standpoint of total returns per steer, which 
included the returns from the hog gain per steer, unground milo heads 
made a return of $13.16 per ton, while ground milo heads made a return 
of $15.75 per ton. This is a difference of $2.59 per ton in favor of grind- 
ing  the milo heads. I f  the  returns on the steers only are considered, 
unground milo heads made a return of $10.2 6 per ton, while ground milo 
heads returned $14.90 per ton. This is a difference of $4.64 per ton in 
favor of feeding ground milo heads. 
The average gain per head made by the steers fed unground milo heads 
during the 184 day feeding period (Table 11)  was 344 pounds, as com- 
parer: vit.h 390 pounds gaiiled by steers fed ground milo heads, or an 
advantage of 46  pounds steer gain in favor of feeding ground milo heads. 
When average hog gains per steer have been included, unground milo 
heads produced 468 pounds (steer gain and hog gain per steer combir 
a s  compared with 4 2 6  pounds (steer gain and hog gain per steer), oi 
advantage of 4 2  pounds (gain alone considered) in favor of feec 
unground milo heads. 
Comparison of Ungromzd Threshed and Unground Milo Heads 
In the second year's test, steers tha t  were fed unground threshed milo 
(Lot 1) gained approximately 9 percent more, a t  a saving of 12 percent in 
grain required to produce 100 pounds steer gain, than steers that  received 
unground milo heads (Lot 3 ) ,  grain converted to a threshed basis. The 
steers fed unground milo heads sold a t  7 cents per hundred weight higher 
t han  those receiving unground threshed milo; this, according to dressed 
yields and carcass grades as  shown in Tables 7 and 19, was not justified. 
When considered from the standpoint of total returns per steer, which 
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included the returns from the hog gain per steer (unground milo heads, 
Lot 3 ,  adjusted towthreshed basis),  unground threshed milo made a return 
of $18.85, per ton while unground mild heads returned $18.64 per ton. 
This is a difference of only 21 cents per ton in favor of feeding unground 
threshed milo. If the  returns for  the  steers only a r e  considered, $14.77 
per ton was returned for unground threshed milo. Unground milo heads 
adjusted to a threshed basis returned $14.52 per ton, o r  a n  advantage of 
only 25 cents per ton, steer returns alone considered, in  favor of feeding 
unground threshed milo, 
The average gain per head made by the  steers fed unground threshed 
milo during the 184-day feeding period (Table 1 1 )  was 376 pounds a s  
compared to 344 pounds gained by steers fed unground milo ,heads, or  a 
difference of 32 pounds in favor of group fed unground threshed milo. 
When the average hog gains per steer have been included, unground 
threshed milo produced 496 pounds (steer and hog gain per steer com- 
bined) as  compared with 468 pounds (steer gain and hog gain per s teer)  
by those fed uilground milo heads, or  a n  advantage of 28 pounds in 
favor of unground threshed milo. 
Comparison of Groinnd Threshed and Ground Milo Heads 
In the second year's test, steers tha t  were fed ground threshed milo 
(Lot 2)  made approximately 6 percent greater gain, a t  a saving of 7.6 
percent in grain required to produce 100 pounds steer gain, than  steers 
tha t  received ground milo heads (Lot  4) ,  as  shown in Table 7 .  The steers 
that  were fed ground niilo heads sold a t  a 2.5 percent higher price per 100 
pounds liveweight than  those tha t  received ground threshed milo; this, 
according to  dressed yields and carcass grades (Tables 7 and 19), was not 
justified. 
When considered from the  standpoint of total returns per steer, which 
included the returns from the  hog gain per steer (ground milo heads, Lot 
4, adjusted to threshed basis), ground threshed milo made a return of 
$20.85 per ton, while ground milo heads made a return of $22.30 per ton, 
or a n  advantage of $1.4.5 per ton in favor of feeding the  grain in the form 
of ground milo heads. If the  returns for  the  steers only are considered, 
$19.64 per ton was returned by ground threshed milo. Ground milo 
heads adjusted to a threshed basis returned $21.10 per ton, which was a n  
advantage of $1.46 per ton in favor of feeding ground milo heads. 
The average gain per head made by the  steers fed ground threshed milo 
during the 184 day period (Table 11 )  was 414 pounds a s  compared with 
390 pounds gained by steers fed ground milo heads, a difference of 24 
pounds in favor of ground threshed milo. When average hog gains per 
steer have been included, ground threshed milo produced 450 pounds total 
gain as  compared with 426 pounds produced by ground milo heads, or  a n  
advantage of 24 pounds in favor of ground threshed milo. 
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Results 1938-34 
The average daily rations and gains by 28-day periods and for the 
entire 196 days a.re presented in Table 8. A complete summary of the 
test, including initial a,nd final weights of the steers, total gain per steer, 
hog gain per steer, cost of gains, dressed yields, carcass weights, and 
profits or losses, is shown in Table 9. 
Tnble 6. Average daily rations an& gains by periods in pounds, 1932-33 
- _ I _ -  I___-- 
... Totalgainperhead 37.93 61.53 71.60 58.00 66.80 70.27 23.69 390.00 
Averagedailygain . 1 1.351 2.20 2 .56 2.07 2 .39 2 . 5 1  1.481 2.11 
4 
Comparison of Unground Threshed and Ground Threshed Milo 
Ground milo heads. .... 6.63 9.39 12.07 13.75 16.10 18.68 20 65 13.46 
Cottonseed meal. ...... 1.66 2.00 2.00 2.00 2.03 2.28 21231 2.02 
Sumac fodder.. ........ 8.75 7.64 7.74 7.85 6.26 3.73 1.82 6.54 
.................. salt . .  .oI .ol 0 3  0 6  
~imestone flour. ....... .11 .10 .11 11 09 09 .091 10 
. . . . 
In  the third test steers fed ground threshed milo (Lot 2 )  made only 1 
percent greater gain, a t  a saving of 6 percent in  grain required to produce 
100 pounds steer ,gain, than steers that  received unground threshed milo 
(Lot 1). Grinding resulted in an  increased finish and increased the sell- 
ing price per 100 pounds liveweight 8 percent, an  amount that was kardly 
justified by dressed yields and carcass grades (Tables 9 and 19).  
. . . . . . . . . . . . . . . . .  Salt. 
Limestone flour. ....... .11 .10 .11 .ll .09 .09 
... Totalgainperhead I Average daily gain.. .. 
Sixth 
28-day 
period 
-
12.58 
2.28 
9.36 
.02 
.10 
62.43 
2.23 
12.28 
2.28 
9.33 
.03 
.09 
66.80 
2.39 
18.58 
2.28 
Seventh 
16-day 
period 
-- 
14.41 
2.241 
8.00 
.O1 
.09 
27.43 
1.71 
13.98 
2.23 
8.00 
.03 
.09 
27.42 
1.71 
21.46 
2.23 
When considered from the standpoint of total returns per steer, which 
included the returns from the hog gain per steer, unground threshed miln 
returned $14.35 per ton, while ground threshed milo made a return 
$18.25 per ton. This is a difference of $3.90 per ton in favor of groui 
threshed milo. If the returns per steer only are considered, ungroul 
Average 
184-day 
period 
9.58 
2.02 
10.60 
.03 
.10 
376.00 
2.04 
9.32 
2.02 
10.59 
.04 
.10 
414.00 
2.25 
14.17 
2.02 
Four th  
28-day 
period 
9.37 
2.00 
12.00 
.03 
.11 
- - _ I _ - - -  
61.86 
2.21 
- - - - -  
9.27 
2.00 
12.00 
.04 
. l l  
_ _ I - - -  
68.74 
2.45 
14.53 
2.00 
Third 
28-day 
period 
- 
8.75 
2.00 
11.41 
.02 
.11 
64.07 
2.29 
8.40 
2.00 
11.40 
.02 
.ll 
78.40 
2.80 
13.67. 
2.00 
Fifth 
28-day 
period 
-___ 
11.02 
2.03 
11.10 
.03 
.09 
58.00 
2.07 
11.15 
2.03 
11.10 
.04 
.09 
62.40 
2.23 
- - - -  
15.52 
2.03 
Lot 
No. 
1 
- 
2 
3 
First 
28-day 
period 
- 
4.98 
1.66 
10.71 
.05 
.ll 
53.39 
1.91 
4.79 
1.66 
10.71 
.08 
.11 
56.09 
2.00 
-
6.95 
1.66 
Ration and Gain 
Ungroundthreshedmilo 
...... Cottonseed meal.. 
........ Sumac fodder.. 
................. Salt. 
....... Limestone flour. 
... Totalgainperhead 
Averagedailygain .... 
Ground threshed milo.. . 
..... Cottonseed meal.. 
........ Sumac fodder.. 
................. Salt.. 
....... Limestone flour. 
Total gain per head.. . 
Average daily gain.. .. 
Unground milo heads.. . 
. . . . . .  Cottonseed meal. 
. . . . . . . .  Sumac fodder.. 
Second 
28-day 
period 
8.04 
2.00 
10.50 
.02 
.10 
48.78 
1.74 
7.39 
2.00 
10.50 
.04 
.10 
54.46 
1.94 
11.59 
2.00 
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Table 7 . Summary of results of second test . Nov . 21. 1932. to May 24. 1933, 
inclusive. 184 days 
Hog selling price per cwt., $3.75. 
threshed milo returned $12.42 per ton. while ground threshed milo made 
a return of $17.78, or  $5.36 per ton more than  the  unground threshed milo . 
Item 
Numberof steers ................................ 
Average initial weight a t  feedlot, lbs ............... 
Average final weight a t  feedlot, Ibs ................. 
. ........... Average market weight a t  F t  Worth, lbs 
Average gain per head, feedlot weights, lbs .......... 
Average gain per head, market weights, lbs ......... 
Average daily gain per head, feedlot weights, Ibs ..... 
Average daily gain per head, market weights . lbs .... 
Average shrink . in transit, Big Spring.Ft . Worth, Ibs . 
Average shrink . in transit, Big Spring.Ft . Worth, Ojo 
Total feed consumed per steer, lbs . : 
Milo ....................................... 
Cottonseed meal ............................ 
Sumac (red top) fodder ...................... 
....................................... Salt 
Limestone flour ............................. 
Feed required per cwt . gain, feed cons . feedlot wts . : 
Milo ...................................... , 
Cottonseed meal ............................ 
Sumac (red top) fodder ...................... 
Cost of feed per cwt . gain, feedlot weights ......... $ 
. ........ Cost of feed per cwt gain, market weights, $ 
. Carcass weights, cold lbs ......................... 
Carcass weights, hot, lbs ......................... 
Dressed yield (chilled), basis 2% shrinkage: 
Basis feedlot we~ghts, percent ................. 
Basis market weights, percent ................ 
Hogs following steers: 
Hog gain per steer, lbs ....................... 
Supplementary feed consumed by hogs: 
Tankage per head daily, lbs ............... 
. ....... Cottonseed meal, per head daily Ibs 
Hog feed cost per steer ..................... $ 
FINANCIAL STATEMENT: 
............. Initial cost per steer a t  5.lc per Ib 
Cost of feed per steer ........................ 
Shipping & marketing cost per steer ........... 
Total cost per steer ......................... 
. Necessary selling price per cwt to  break even ... 
Actual selling price per cwt ................... 
Price received per steer ...................... 
Profit or loss per steer, not including pork credit 
Hog credit per steer, less hog feed cost ......... 
Total price received per steer., incl . hog credit ... 
...... Net profit per steer, including pork credit 
The average gain per head made by the  steers fed unground threshed 
milo during the  196 day period was 428 pounds (Table 11)  a s  compared 
with 435 pounds made by steers fed ground threshed milo. or an advan- 
tage of only 7 pounds in favor of grinding . When average hog gains per 
steer have been included. unground threshed milo produced 539 pounds 
steer gain and hog gain per steer. a s  compared with 462 produced by 
ground threshed milo. or  a n  advantage of 77 pounds. gain alone consid- 
ered. in favor of unground threshed milo . 
Comparison of Enground and  Ground Milo Heads 
Lot 1 
Unground 
Threshed 
Milo 
14 
520 
896 
838 
376 
318 
2.04 
1.73 
58 
6.49 
1763 
371 
1950 
5 
19 
469 
99 
519 
3.27 
3.87 
501.1 
511.4 
55.9 
59.8 
120 
. 17 
. 17 
. 90 
26.54 
12.31 
3.46 
42.31 
5.05 
5.90 
49.45 
7.14 
3.60 
53.05 
10.74 
In the third test. steers tha t  were fed ground milo heads (Lot  4 )  made 
approximate1.y 4 percent greater gain. a t  a saving of approximately 12 
Lot 2 
Ground 
Threshed 
Milo 
15 
519 
933 
878 
414 
359 
2.25 
1.95 
55 
5.92 
1715 
371 
1949 
7 
19 
414 
90 
47 1 
3.20 
3.69 
531.8 
542.6 
57.0 
60.6 
36 
. 17 
. 17 
. 31 
26.47 
13.23 
3.46 
43.16 
4.92 
6.06 
53.21 
10.05 
1.04 
54.25 
11.09 
Lot 3 
Unground 
Milo 
Heads 
... 
15 
5 19 
863 
811 
344 
292 
1.87 
1.59 
51 
5.95 
2 606 
371 
1164 
6 
19 
758 
108 
339 
3.02 
3.54 
485.2 
495.1 
56.2 
59.8 
124 
. 17 
. 17 
. 86 
26.46 
10.36 
3.46 
40.28 
4.97 
5.97 
48.44 
8.16 
3.79 
52.23 
11.95 
Lot 4 
Ground 
Milo 
Heads 
15 
524 
914 
868 
390 
344 
2.12 
1.87 
46 
5.01 
2476 
371 
1204 
11 
19 
635 
95 
309 
3.02 
3.42 
519.5 
530.1 
56.8 
59.8 
36 
117 
.17 
.30 
26.74 
11.77 
3.46 
41.97 
4.84 
6.21 
53.92 
11.95 
1.05 
54.97 
13.00 
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percent in grain required to produce 1 0 0  pounds gain, than steers that 
received unground milo heads (Lot 3) .  The steers that received the 
ground milo heads finished better than those receiving the unground 
grain and sold a t  an  8 percent higher price per 1 0 0  pounds liveweight, an 
amount justified by higher dressed yields and better carcass grades 
(Tables 9 and 19).  
When considered from the standpoint of total returns per steer, which 
included the returns from the hog gains per steer, unground milo heads 
returned $9.4 2 per ton, while ground milo heads made a return of $12.8 1 
Table 8. Average daily rations and gains by periods in pounds, 1933-34 
Lot I Ration and Gain 
No. 
Unground threshed milo 
Cottonseed meal. ...... 
........ Sumac fodder.. 
Salt. .................. 
Pulverized oyster shell. . 
... Total gain per head 55 76 59 71 62 72 52 14 77 64 55 21 65 62 428.00 I Average daily gain.. .. / 11991 2:13I 2:241 1:86! 2:77/ 1:971 21341 2.19 
per ton, or an advantage of $3.39 per ton in favor of grinding. If tne 
returns for steers only ara considered, unground milo heads returned 
$7.80 per ton, while ground milo heads made a return of $12.66 per ton, 
or an  advantage of $4.86 per ton in favor of grinding the milo heads. 
The average gain per head made by the steers fed unground milo heads 
during the 196-day period was 364 pounds as compared with 379 pounds 
made by those receiving ground milo heads, an  advantage of 1 5  pounds 
steer gain in favor of grinding. When average hog gains per steer have 
been included, unground milo heads produced 475 pounds total gain as 
compared with 395 pounds total gain made by the animals fed ground 
Ground threshed milo . . 
Cottonseedmeal ....... 
Sumac fodder.. ........ 
................. Salt. 
Pulverized oyster shell. . 
Totalgainperhead . . .  
Average daily gaiil.. .. 
Unground milo heads.. . 
Cottonseed meal. ...... 
Sumac fodder.. ........ 
. . . . . . . . . . . . . . . . .  Salt .  
Pulverized oyster shell. . 
.Tota lgainperhead. . .  
Average daily gain.. .. 
Ground milo heads.. ... 
Cottonseed meal. . . . . . .  
Sumac fodder.. ........ 
Salt. ................. 
Pulverized oyster shell. . 
Totalgainperhead ... 
13.71 
2.28 
8.65 
.02 
.10 
59.86 
2.14 
_ - -  
16.19 
2.27 
5.47 
.02 
. lo  
56.29 
2.01 
14.71 
2.23 
5.68 
.02 
.10 
55.73 
-
4.51 
1.10 
12.53 
.04 
.08 
51.34 
1.83 
6.26 
1.10 
11.07 
.03 
.08 
46.53 
1.66 
6.32 
1.10 
11.04 
.04 
.08 
52.78 
1.60 
14.22 
2.29 
7.56 
.02 
. l o  
65.19 
2.33 
18.78 
2.27 
3.96 
.02 
. lo  
49.14 
1.76, 
15.57 
2.27 
4.60 
.02 
. lo  
44.67 
Average daily gain. ... 
9.56 
1.91 
10.52 
.03 
. lo  
435.00 
2.22 
~ 
11.96 
1.91 
8.13 
.02 
. l o  
364.00 
1.86 
I- 
11.00 
1.90 
8.29 
.03 
. l o  
-
3: 
6.68 
1.56 
12.14 
.03 
. l l  
60.57 
2.16 
- - - _ -  
8.81 
1.56 
10.36 
.02 
.ll 
47.14 
1.68 
8.18 
1.56 
10.46 
.03 
. I1  
51.20 
1.88 
7.08 
1.97 
11.57 
.03 
.14 
54.85 
1.96 
9.45 
1.98 
9.71 
.02 
.14 
49.00 
1.75 
8.74 
1.97 
9.84 
.03 
.14 
50.80 
1.83 
7.85 
2.00 
10.91 
.03 
. l l  
,-------- 
62.15 
2.22 
10.00 
2.00 
8.90 
-03 
.11 
_ - - I _ _ _ _ _ _ _ _ _  
52.71 
1.88 
-------
9.34 
1.99 
8.99 
.03 
. l l  
-------
51.74 
-------
12.89 
2.20 
10.29 
.02 
.09 
81.57 
2.91 
14.27 
2.19 
7.40 
.02 
.09 
63.71 
2.28 
14.17 
2.19 
7.43 
.02 
.10 
71.46 
1.811 1.85 2.551 1.99 
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Table 9. Summary of results o f  third test. Nov. 22, 1933, to June 
inclusive, 196 days 
I I I 1 
*Hog 
miln 
' Item 
- 
Number of steers. ............................... 
Average initial weight a t  feedlot, Ibs.. ............. 
Average final weight a t  feedlot, Ibs.. ............... 
Average market weight a t  Ft. Worth, Ibs.. ......... 
Average gain per head, feedlot weights. lbs.. ........ 
Average gain per head, market weights, lbs.. ....... 
Average daily gain per head, feedlot weights, Ibs.. ... 
Average daily gain per head. market weights, lbs.. . .  
Average shrink, in transit, Big Spring-Ft. Worth. lbs. 
Average shrink. in transit. Rig Spring-Ft. Worth, % 
Total feed consumed per steer, lbs.: 
....................................... Milo 
Cottonseed meal. ........................... 
Sumac (red top) fodder.. ......... .'. ......... 
Salt ........................................ 
Pulverized oyster shell.. ..................... 
Feed required per cwt. gain, feed cons., feedlot wts.: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Milo 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Cottonseed meal. .  
Sumac (red top) fodder.. . . . . . . . . . . . . . . . . .  
Cost of feed per cwt. gain, feedlot weights : :$ 
Cost of feed per cwt. gain, market weights'.': .' : : : . .$ 
Carcass weights, cold, lbs.. ....................... 
Carcass weights. hot. Ibs.. . . . . . . . . . . . . . . . . . . . . . . .  
Dressed yield (chilled), basis 2% shrinkage: 
Basis feedlot weights, percent.. . . . . . . . . . . . . . . .  
Basis market weights, percent. . . . . . . . . . . . . . . .  
Hogs following steers: 
Hog gain per steer, Ibs.. . . . . . . . . . . . . . . . . . . . . .  
Supplementary feed consumed by hogs: 
. . . . . . . . . . . . . . . . .  '1 ankage per head daily, Ibs.. 
. . . . . . . . .  Cottonseed meal per head daily, !bs.. 
Hog feed cost per steer. . . . . . . . . . . . . . . . . . . .  .$ 
FINANCIAL STATEMENT: 
Initial cost per steer a t  5.5~ per Ib.. . . . . . . . . . .  $ 
Cost of feed per steer. .  . . . . . . . . . . . . . . . . . . . . . .  
Shipping & marketing cost per steer. . . . . . . . . . .  
Total cost per steer.. . . . . . . . . . . . . . . . . . . . . . . . .  
Necessary selling price per cwt. to break even . . 
Actual selling price per cwt.. .................. 
Price received per steer. . . . . . . . . . . . . . . . . . . . . .  
Profit or loss per steer, not including pork credit 
Hog credit per steer. less hog feed cost*. . . . . . . .  
Tntal price received per steer, incl. pork credit 
. . .  t profit or loss per steer, incl. pork credit. 
Lot 2 
Ground 
Threshed 
Milo 
Lot 1 
Unground 
Threshed 
Milo 
14 
456 
884 
832 
428 
376 
2.19 
1.92 
52 
5.88 
1964 
375 
2061 
4 
20 
459 
88 
48 1 
5.81 
6.62 
484.7 
494.6 
54.8 
58.2 
ill 
.14 
.17 
.88 
25.03 
25.18 
3.46 
53.67 
6.45 
6.02 
50.09 
-3.58 
1.89 
51.98 
Unground 1 Milo 
selling price per cwt., $2.50. 
I 
Heads I 
Lot 4 
Ground 
Milo 
Heads 
heads, or an advantage of 80 pounds in favor of unground heads, 
gain alone considered. 
Comparison of Unground Threshed and Unground Milo Heads 
In the third test, steers that were fed unground threshed milo (Lot 1) 
gained approximately 18 percent more, a t  a saving of 11 percent in grain 
required to produce 100 pounds steer gain, than steers that  were fed 
unground milo heads (Lot 3 ) ,  grain converted to a threshed basis. The 
steers fed unground threshed milo sold a t  a 2.4 percent higher price per 
100 pounds liveweight than those that received unground milo heads. 
This differehce as indicated by dressed yields and carcass grades (Tables 
9 and 1 9 )  seems warranted. When considered from the standpoint of 
total returns per steer, which included the returns from fhe hog gain per 
steer (unground milo heads, Lot 3, adjusted to threshed basis), unground 
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threshed milo made a return of $ 1 4 . 3 5  per ton, while unground milo heads 
made a return of $ 1 1 . 7 8  per ton. This is a difference of $2.57  per ton in 
favor of feeding the milo in the unground threshed form. If the returns 
for the steers only are considered, $ 1 2 . 4 2  per ton was returned for 
unground threshed milo. Unground milo heads adjusted to a threshed 
basis returned $ 9 . 7 5  which is an  advantage of $2.67  per ton in favor of 
feeding unground threshed milo. 
The average gain per head made by the steers fed unground threshed 
milo during the 196-day feeding period (Table 11) was 428 pounds as 
compared with 3 6 4  pounds gained by steers fed unground milo heads, or 
a difference of 6 4  pounds in favor of steers fed unground threshed milo. 
When the average hog gains per steer have been included, unground 
threshed milo produced 5 3 9  pounds (steer gain and hog gain combined) 
per steer as compared with 4 7 5  pounds (steer gain and hog gain per 
steer) by those fed unground milo heads, or an  advantage of 6 4  pounds in 
favor of feeding unground threshed milo. 
Comparison of Ground Threshed and Ground Milo Heads 
In the third test, steers that were fed ground threshed milo (Lot 2 )  
gained approximately 6  percent more, a t  a saving of 5 percent in grain 
required to produce 1 0 0  pounds steer gain, than steers that received 
ground milo heads (Lot 4 ) .  The steers that were fed ground threshed 
milo sold a t  a 2.4 percent. higher price per 1 0 0  pounds liveweight than 
those that were fed ground milo heads; this, according to dressed yields 
and carcass grades, was not. justified. 
When considered from the standpoint of total returns per steer, which 
included the returns from the hog gain per steer (ground milo heads, Lot 
4,  adjusted to threshed basis), ground threshed milo made a return of 
$ 1 8 . 2 5  per ton while ground milo heads made a return of $ 1 6 . 0 1  per ton. 
This is a difference of $2.24 per ton in favor of feeding the grain in the 
ground threshed form. If the returns for the steers only are considered, 
ground threshed milo returned $ 1 7 . 7 8  per ton. Ground milo heads 
adjusted to threshed basis returned $15.82 per ton, which was an advan- 
tage of $1.96 per ton in favor of feeding the ground threshed grain 
The average gain per head made by the steers fed ground threshe 
during the 1 9 6  day period (Table 1 1 )  was 4 3 5  pounds as comparec 
3 7 9  pounds gained by the steers fed ground milo heads, a difference of 56 
pounds in favor cf ground threshed milo. When average hog gains per 
steer have been included, ground threshed milo produced 4 6 2  pounds total 
gain as  compared with 3 9 5  pounds produced by ,ground milo heads, or an 
advantage of 67 pounds gain in favor of feeding the ground threshed 
DISC!USSION OF' RESULTS 
These experiments to determine the relative feeding values of threshed 
milo and milo heads in both ground and unground forms were started in 
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the fall of 1931 and continued through three successive fall and winter 
feeding periods. Sumac fodder and cottonseed meal were fed with milo 
in the various forms to four groups of good to choice feeder steer calves 
for an  average feeding period of 1 8 7  days for the three experiments. 
The duration of the respective feeding periods and the average daily 
feed consumption and steer gains under the different methods of prepara- 
tion of the .grain for the three tests are shown in Table 10.  The total con- 
centrate and rougiiage consumption (milo heads in Lots 3 and 4 adjusted 
to threshed basis and head stems included a s  roughage for  these two 
groups for purposes of comparison) in relation to efficiency of gains in 
live weight under the various methods of preparation are shown in 
Table 11. Average steer gains, and steer gains plus hog gains per 100 
pounds of feed, are shown in Table 12. 
Table 10. Average feed consumed daily per steer; daily gains per steer, and 
per 1000 p o ~ ~ n d s  live weight 
Comparison of Ungronnd and Ground Threshed Milo 
In a study to evaluate the grinding of threshed miio as  between Lot 1, 
fed unground threshed milo, and Lot 2, fed ground threshed milo (as  
shown in Table 11 c0verin.g the three tests), ground threshed milo pro- 
duced 57 pounds more steer gain per ton consumed than did the unground 
grain. But the unground threshed milo produced 88 pounds more hog 
gain per ton of grain consumed than did Lot 2, leaving an  advantage of 
3 1  pounds of net gain, basis feedlot weights, in  favor of feeding the 
unground threshed grain. When steer gains alone are  considered, one ton 
No. 
No. days 
Year steers on 
feed 
Cot- 
ton- 
seed 
meal, 
lbs. 
1.83 
2.02 
1.91 
1.92 
1.83 
2.02 
1.91 
1.92 
1.83 
2.02 
1.91 
1.92 
1.82 
2.02 
1.90 
1.91 
Grain 
1 
2 
3 
Aver- 
age 
final 
wt., 
lbs. 
786 
896 
884 
856 
832 
933 
892 
886 
783 
863 
818 
821 
839 
914 
833 
862 
Kind 
Unground 
threshed 
milo 
Av. (weighted). . 
Ground 
threshed 
milo 
Av. (weighted). . 
Unground 
mi10 
heads 
Av. (weighted).. 
Ground 
milo 
heads 
Av. (weighted). . 
Sorgo 
(Red 
top) 
Fod- 
der 
lbs. 
11.39 
10.60 
10.52 
10.83 
11.32 
10.59 
10.52 
10.81 
8.20 
6.33 
8.13 
7.54 
8.29 
6.54 
8.29 
7.71 
Lbs. 
9.60 
9.58 
10.02 
9.74 
8.97 
9.32 
9.56 
9.29 
13.06 
14.17 
11.96 
13.07 
------- 
12.29 
13.46 
11.00 
12.22 
1931-32 
1932-33 
1933-34 
---- 
1931-32 
1932-33 
1933-34 
---- 
1931-32 
Aver- 
izgal 
wt.. 
lbs. 
------- 
471 
520 
456 
------- 
482 
------- 
468 
519 
457 
------- 
482 
------- 
468 
519 
454 
------- 
481 
468 
524 
454 
------- 
482 
Av. daily 
gains-l hs. 
Per 
head 
1.75 
2.04 
2.19 
2.00 
2.02 
2.25 
2.22 
2.16 
1.75 
1.87 
1.86 
1.82 
2.06 
2.12 
1.93 
2.04 
14 
14 
14 
15 
15 
14 
15 1 
--- 
Per 
1000 
lbs. 
live- 
weight 
2.78 
2.88 
3.27 
2.97 
3.11 
3.10 
3.29 
3.16 
2.80 
2.71 
2.92 
2.81 
3.15 
2.95 
3.00 
3.04 
180 
184 
196 
180 
184 
196 
180 
15 
15 
15 
4 
I 
184 
196 
180 
184 
196 
1931-32 
1932-33 
1933-34 
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of ground threshed milo as  compared with unground threshed grain fed 
to Lot 2  resulted in a saving of 270 pounds of grain, 3 1  pounds of cotton- 
seed meal, and 200 pounds of Sumac fodder over the Lot 1 requirements. 
However, when hog gains are included, one ton of unground threshed 
milo fed to Lot 1 resulted in a saving of 12 8 pounds of grain, 4 3  pounds of 
cottonseed meal, and 250  pounds of Sumac fodder. 
Comparison of Unground and Ground Milo Heads 
In a similar comparison between Lots 3 and 4 fed unground and ground 
milo heads respectively (not  shown on head basis in Table l l ) ,  the aver- 
age results of the three tests showed that  the ground milo heads produced 
5 3  pounds more steer gain per ton of ground milo heads than did the 
unground milo heads. But the un.ground heads produced 67 pounds more 
hog gain per ton of milo heads consumed than did the ground heads, 
leaving an advantage of 1 4  pounds net gain, basis feedlot weights, in 
favor of feeding the unground milo heads. When steer gains alone are 
considered, one ton of ground milo heads (head basis) compared with 
unground milo resulted in a saving of 3 8 0 pounds of milo heads, 3 7 pounds 
of cottonseed meal, and 117 pounds of Sumac fodder. However, when 
hog gains have been included, one ton of unground milo heads resulted 
in a saving of 7 4  pounds of milo heads, 29 pounds of cottonseed meal, and 
151  pounds of Sumac fodder. 
Table 11. Total grain and roughage consumed and gains in live weight for 
animals for the different groups 
Lot No. Year 
Total 
gains for 
period 
on "" 
Total 
feeds 
consumed 
Grain1 1 meal  C.S. 2 lRough- age3 I .  ) gain 
Total 
gain per ton 
grain consumed 
Hog Steer per Hog Steer ton 
Gain / gain ( plus / Gain I g a ~ n  I pJus irouph- 
Steer 
per 1 per I hqg 1 per 1 per / hog 1 age 
steer steer galn steer steer galn 
1. Fed 
Unground 
Threshed 
Milo 
2. Fed 
Ground 
Threshed 
Milo 
3," Fed 
Unground 
Milo 
Heads 
4, * Fed 
Ground 
Milo 
Heads 
480 360 
"31-32 1932-33 184 '" "637 1 48 1 ;:" I "" 1 1 ii i:? 1 if ii 1 :I: 404 
1933-34 196 1726 373 2056 368 
- I  -----
Av. .. . I  187 1 1704 357 2018 380 25 1 405 / 446 29 475 376 
I I , I I I I I 
lGrain adjusted to  threshed basis, Lots 3 and 4. 
Woes not include one-third lb. mixture, equal parts cottonseed meal and tankage, fed per heal 
daily to hogs. 
3Head stems included in roughage for Lots 3 and 4. 
*Milo heads consumed by Lots 3 and 4 shown head basis in Tables 5, 7, and 9. 
Threshing percentages: First year, 74%; second year, 70.6%; third year, 80%. 
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Comparison of Ground Threshed and Ground Milo Heads 
In a study to evaluate the threshing of milo as  between Lots 2 and 4, 
fed ground threshed and ground milo heads, respectively, the average 
results of the three tests, with milo heads in Lot 4 converted to a threshed 
Table 12. Average feed consumed per 100 pounds o f  gain for the years 
1931-32, 1932-33, and 1933-34 
'Does not include supplementary feed consumed by the hogs. 
2Grain adjusted to threshed basis and head stems included as roughage, Lots 3 and 4. 
Lot No. 
Lot 1, Fed Unground Threshed Milo. . . . . 
Lot 2, Fed Ground Threshed Milo. . . . . . . 
Lot 3, Fed Unground Milo Heads . . . . . . . . 
Lot 4, Fed Ground Milo Heads.. . . . . . . . . 
basis, showed that Lot 2 produced 20 pounds more steer gain and 5 
pounds more hog gain per ton of grain consumed, or a net advantage of 
25 pounds in favor of grinding and threshing. When the steer gains alone 
are considered, one ton of ground threshed milo fed to Lot 2 resulted in a 
saving of 89 pounds of grain, threshed basis, and 23 pounds of cottonseed 
meal, but required an  additional 489 pounds of Sumac fodder above that 
required by Lot 4. With hog ,gains included for the three years (milo 
heads, Lot 4, adjusted to threshed basis), one ton of ground threshed milo 
fed to Lot 2 resulted in a saving of 110 pounds of grain and 30 pounds of 
cottonseed meal, but required 645 pounds of Sumac fodder more than that 
required by Lot 4. 
Comparison of Unground Tlireshed and Unground Milo Heads 
Steer gain alone Steer + hog gain2 
Cotton- Cotton- 
Ibs. lbs. 
In a comparison between Lots 1 and 3, fed unground threshed and 
unground milo heads respectively, the average results of the three tests, 
with milo heads in Lot 3 converted to threshed basis, showed that Lot 1 
produced 34 pounds more steer gain and 5 pounds more hog gain per ton 
of grain consumed, or a net advantage of 39 pounds in favor of feeding 
the unground threshed grain. When the steer gains alone are considered, 
one ton of unground threshed milo fed to Lot I as  compared with unground 
heads adjusted to threshed basis fed to Lot 3 resulted in a saving of 189 
pounds of grain and 3 7  pounds of cottonseed meal, but required an addi- 
tional 526 pounds of Sumac fodder. When hog gains are included for the 
three years, one ton of unground threshed milo fed to Lot 1 as compared 
with Lot 3, threshed basis, resulted in a saving of 160 pounds of grain 
and 3 2 pounds of cottonseed meal, but required an additional 5 48 pounds 
of Sumac fodder. 
487 
429 
714 
600 
96 
89 
105 
94 
542 
------ 
376 
499 400 
74 418 
82 465 
-------
414 406 80 
------ 
452 
379 411 88 498 
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Advantages for Grinding 
There are two comparisons in each feeding trial (Table 13) which 
afford measurements of the  value of grinding. The advantages for 
.grinding per ton of grain consumed are calculated from the net differences 
in financial return between compared lots when all costs are charged 
against the lots, except the cost of the milo, on a basis of steer credit plus 
hog credit and on steer credit only. 
Table 13. Advantages for grinding, three tests, 1931-1934 
High returns from grinding in 1931-32 resulted from poor performance 
of the steers fed the unground forms of milo. The results for the second 
trial, 1932-33, were intermediate between the first and third trials, in 
which unground threshed milo produced better, and ground milo heads 
poorer, results tlxin in any of the other trials. 
With other conditions equal, the advantage for grinding increases with 
the cost of milo grain and beef prices, since less ground than unground 
grain is required to produce a cwt. of steer gain. On the avera.ge, returns 
were slightly grea,ter for grinding the threshed milo than for grinding 
milo heads. The returns from grinding were greater than the estimated 
cost of grinding ($1.25 per ton) with or without hogs following the steers. 
Item 
- 
Comparison of Unground 
(Lot 1) and Ground (Lot 2) Threshed Milo.. . . 
Comparison of Unground 
(Lot 3) and Ground 
(Lot 4) Milo Heads.. . . . . . 
As shown in Tables 5 ,  7, and 9,  i t  actually paid to grind the grain in 
these three feedin.g tests when hog prices happened to be considerably 
below those for finished beef steers. However, when quotations on fat 
hogs are relatively in line with prices being paid for finished steers as a t  
the present time (1937), the advantages in favor of grinding the grain 
would be considerably narrowed. In these tests the steers that  were fed 
ground grain finished better and sold a t  approximately one-half cent per 
pound more on the  For t  Worth market than those that  received the 
unground grain. 
Grain 
required 
to 
produce 
cwt. 
steer 
gain, 
reduced, 
% 
------ 
19.0  
12 .O 
6 . 0  
pppp-- 
20.0 
16.0 
12.0 
Advantages for Threshing 
Year 
1931-32 . 
1932-33 
1933-34 
1931-32 
1932-33 
1933-34 
As in the evaluation of grinding, there a re  two comparisons in each 
feeding trial which afford measurements of the value of threshing. These 
Steer 
gain 
increased, 
% 
16.0 
10.0  
1 .6  
18.0 
13.0  
4 .0  
Sel!ing 
price 
steers 
per 
cwt.. 
increased, 
% 
9.8. 
2.7  
8 . 0  
7 .5  
4 . 0  
8 .0  
Differences in returns 
per ton of grain 
consumed. Basis: 
- 
Steer 
credits 
plus hog 
credits 
$ 5.16 
2.00 
3.90 
4.77 
2.59 
3.39 
Steer 
credits 
only 
$ 7.22 
4.87 
5.36 
6.05 
4.64 
4.86 
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values are shown in Table 1 4  and are calculated by the same method as in 
Table 13. 
Table 14. Advantages for tl~reshing, three tests, 1931-1934 
Item Year 
Comparison of Unground 1931-32 . . . . . . I . . . . . . -5.0 -$ 2.88 -$ 3.35 
Threshed (Lot 1) and 1 1932-33 1 9.3 
12.0 1 -;:9 1 ,::+ 1 2 5  Unground Milo heads 1933-34 17.6 ( 1.  2.67 (Lot 3) 
Grain 
required 
to 
produce 
C W ~ .  
steer 
galn, 
Steer 
gain 
increased, 
% 
1 I- I-' I- 1-1- 
Comparison of Ground 1931-32 -1.9 . . . . . . -2.7 ( -4.17 -4.32 
Threshed (Lot 2) and 1932-33 
r o u n d  i o  a d  1933-34 12:; ::6 1 -i : :::: I:" (Lot 4) 
Selling 
pr~ce 
steers 
per 
cwt., 
increased, 
On the average, threshed .grains produced more steer gain and a t  a 
saving in the amount of grain required to produce a cwt. of gain. In 
19 3 1-3 2 the financial return was decidedly unfavorable for threshing and 
only in the last year were the results favorable. The major difference in 
the feeding of these compared lots was that  Sumac fodder replaced head 
stems (pomace) in the ration, the latter being removed by threshing. 
While the gains, dressed yields, and carcass grades indicate that  Sumac 
fodder was a better roughage than head stems, the returns show that  a t  
the values charged for Sumac fodder the head stems could not be discarded 
without loss, even if no charge were made for threshing. There was less 
return for threshing with grinding (Lots 2 and 4 compared) than for  
threshjng without grinding (Lots 1 and 3 compared). The use of hogs 
did not materially affect the i-esults of comparisons between threshing and 
not threshing. 
% redbYd' I 
Cornpara t.ive Productive Energy 
Differences in returns 
per ton of grain 
consumed, Basis: 
During the 1923-34 test the productive energy of milo as fed in the 
different forms and based on average steer gains alone for the three tests 
(Table 15) ,  and also as based on the combined steer and hog gains 
(Table 16 ) ,  were calculated by Dr. G .  S. Fraps, Chief of the Division of 
Chemistry. The productive energy was also calculated Prom the average 
chemical composition of the feeds (Table 1 )  used in the three experiments 
and the production coefficients .given in Texas Station Bulletin 339.  
Maintenance reqnirements lor cattle and hogs shown by Arilisby in "The 
Nutrition of Farm Animals" were used. 
Steer 
credits 
plus hog 
credits 
-
The methods of calculatioll of the productive energy of the milo in the 
various forms fed in these experiments are shown in Tables 15 and 16. 
Ground threshed milo was used as a standard with a calculated productive 
value of 85.8 therms per 100 pounds. The productive value of ground 
Steer 
credits 
only 
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threshed milo as determined from five lamb feeding experiments a t  Spur 
and shown in Table 16, Texas Station Bulletin 379, was found to be 
85.9 therms. 
As shown in Table 15, the unground threshed milo (based on steer per- 
formance alone) in this experiment had a productive value of 7 3 . 6  therms 
per 100 pouncis, when compared with a calculated productive value of 85.8 
for ground threshed milo. With lambs in the test referred to above, 
unground threshed milo showed a value of 81.4 therms. Unground milo 
heads, when steer gains alone are  considered, showed a productive value 
of 58.0 therms per 100 pounds, while the value of ground milo heads, 
steer gain alone considered, was 69.7 therms. Grinding the milo heads 
increased their efficiency by 20 percent. Milo heads in the lamb feeding 
test previously referred to sl~owed a value of 79.9 therms. The productive 
value for ground milo heads per 100 pounds in the steer feeding test 
reported in this bulletin was 6.2 therms below the productive value 
obtained by the same method in a steer feeding test a t  Spur and shown in 
Table 9, Texas Station Bulletin 296. In  that  test an  average of 8.27 
pounds of ,ground mi10 heads was used as  compared with 12.22 pounds used 
in this test. This comparison indicates that  a greater efficiency in the use 
of the grain resulted when steers were limited to the lower level. 
In the calculation of the productive values of milo in  the various forms 
based on the combined steer and hog gains as shown in Table 16, i t  was 
assumed that  all the feed secured by the hogs from the steer droppings 
came from the milo. The values secured by use of the hogs are probably 
a little high, a s  some of the feed eaten by them may have come from the 
undigested cottonseed meal and sumac fodder. From these calculations 
it is shown that  the approximate productive energy value of 100 pounds 
unground threshed mi10 based on combined steer and hog gains was 
increased from 73.6 therms for steers alone to 101.7 therms, or  38 percent, 
while tha t  of ground threshed milo was increased from 85.5 therms based 
on steer gains alone to 94 therms, or approximately 10 percent, when hog 
gains have been included. The productive value of 1 0 0  pounds unground 
milo heads was increased from 58 therms, steer gains alone considered, to 
79.2 tkierms, or  about 37 percent, on the basis of the combined gains of 
both steers and hogs, while the  productive value of ground milo heads for 
steers alone was 69.7 therms as  compared with 73.8 therms, or an advan- 
tage of about 6 percent when combined steer and hog gains are taken 
into consideration. 
Salt Consumption 
Granulated sal t  was kept before the steers a t  all times. The aveiagc 
daily salt consumption per head during each of the three tests is shown in 
Table 17. 
Shrinkage in Transit and Slaughter 
Table 18  shows tha t  the  shrinkage in transit ranged from 2.67 per' 
to 6.49 percent of the  weight of the animal. The shrinkage was 107 
cent 
vest 
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Table 16. Calculation of prod~~etive energy of milo grain for different fornls 
based on gains of steers and of hogs for 1033-34 test only 
Table 15. Calculation of productive energy for steers fed milo grain in 
different forms front average of three experiments 
..... Average daily gain of hogs per steer day. 
... Average daily weight of hogs per steer day. 
Productive energy required for gain of hogs 
(A x 3.0). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Productive energy required for maintenance 
. . . . . . . . . . . . . . . . . . . . . . .  of hogs (Bx.012). 
(E) Total productive energy required by hogs 
(C + D) ............................... 
(F) Cottonseed meal. .......................... 
(G) Tankage .................................. 
(H) Total daily feed of hogs.. ................... (I) Productive energy in cottonseed meal (Fx .785) 
(K) Productive energy in tankage (Gx .00). ....... 
(L) Total productive enery (I + K) .............. (M) Approximate productive energy from steer 
feed (I3 - L). .. 
(0) Productive energy of ;;lj~b'fr& feedini t'd At'e'Gs' 
(P) Total prcductive value, steers and hogs (As- 
suming all the feed secured by the hog 
from the steer droppings came from the 
Average weights (pounds W) ..................... 
Average dailv gain (pounds G) .................... 
Daily feeds, 'pounds C. S. meal.. ................. 
sorgo fodder. ................ 
..... unground threshed milo.. 
ground threshed milo. . . . . . . . . . . . . . .  
unground milo heads.. 
ground milo heads. 
Productive value, therms, c a m .  (.785). ........... 
sorgo fodder (.360). . . . . . . . . . . . . .  
ground thre~hed milo (.858). 
. . . . . . . . . . . . . . . .  Total therms T .  
Maintenance, therms \V X .0066 = M . . . . . . . . . . . . .  
Productive value of gain T - M = I3 . . . . . . . . . . . . . . . . . . .  
Therms for 1 pound gain B +- G = K . . . . . . . . . . . . . . . . . . .  
Productive energy of gain K X G = L . . . . . . . . . . . .  
Productive energy of ration M + L = 0 . . . . . . . . . .  
. . . . . . . . . . . .  Productive energy of rnilo 0 - T = E 
Productive value of 100 pounds milo. 
E +- wt. milo X 100 . . . . . . . . . . . . . . . . . . . . . . . .  
Productive value, calculated from analysis. ........ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  milo) 
(R) Pounds of milo fed. ........................ ( S )  Approximate productive energy (therms per 
100 Ibs. feed) of milo for both steers and 
hogs (P + R) 100.. ..................... I 
Lot 1 
0.56 
103.3 
1.68 
1.24 
2.92 
0.14 
0.11 
0.25 
0.110 
0.066 
0.176 
2.744 
7.17 
9.91 
9.74 
101.75 
*Factors not available for calculation. 
Lot 2 
0.14 
30.5 
0.42 
0.37 
0.79 
0.04 
0.03 
0.07 
0.031 
0.018 
0.049 
0.741 
7.97 
8.71 
9.29 
93.76 
Unground 
threshed 
milo 
669 
1.99 
1.92 
10.83 
9.74 
. . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1.51 
3.90 
. . . . . . . . . . . .  
5.41 
4.42 
8.16 
12.58 
7.17 
73.6 
Lot 3 
Ground 
threshed 
milo 
684 
2.16 
1.92 
10.81 
9.29 
1.51 
3.89 
7.97 
13.37 
4.51 
8.86 
4.10 
...... 
...... 
...... 
...... 
85.5 
Unground 
milo 
heads 
---- 
65 1 
1.83 
1.92 
7.54 
. . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . .  
13.07 
1.51 
2.71 
. . . . . . . . . . . .  
4.22 
4.30 
. . . . . . . . . . . .  
. . . . . . . . . . . .  
7.50 
11.80 
7.58 
58.0 
Lot 4 
Ground 
milo 
heads 
672 
2.04 
1.91 
7.72 
. . . . . .  
12.22 
1.50 
2.78 
4.28 
4.44 
8.36 
12.80 
8.52 
69.7 
78.3 
Table 17. Average daily eonsnmptfon of salt per head 
Average for three years. 
I 
.......... 1 .442 ( .669 / .657 ) .671 
Year 
Number 
Lot 1, fed 
unground 
days on threshed 
*Id I milo, ounces 
Lot 2, fed 
ground 
threshed 
milo, 
ounces 
Lot 3, fed 
unground 
Lot 4, fed 
ground 
milo heads, milo heads, 
Ounces I 
ounces 
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Table 18. Shrinkage in transit and slaughter data 
*CoId carcass weight. 
Table 19. Number of beef carcasses in vnriol~s grades 
Grades 
Year 
................... 1931-32 2 4
4 
6 
1932-33 ................... 
. . 
1933-34 ................... 1 
. . 
. . 
Average 
weight 
dressed 
carcas- 
ses.* 
pounds 
432.1 
501.1 
484.7 
474.6 
531.8 
501.8 
428.9 
485.2 
445.6 
486.9 
519.5 
468.3 
Dressing percentage 
(less 2 '% shrink) 
during the first year, 1931-32 and was highest during the second yeas, 
1932-33. In the first year, Lot 1 (.fed unground threshed milo) had the 
lowest shrinkage and Lot 2 (fed ground threshed milo) had the highest. 
During the next two years, Lot 1 (fed unground threshed milo) showed 
the heaviest shrilikage while Lot 4 (fed ground mi10 heads) showed the 
least. As between Lots 1 and 2, the latter had the lowest shrinkage two 
out of the three years. In a comparison between Lots 3 and 4, the latter 
showed the lowest shrinkage in each of the three years. The cattle were 
shipped a distance of 267 miles. 
-
Basis 
feedlot 
weights, 
% 
55.0 
55.9 
54.8 
57.1 
57.0 
56.2 
54.8 
56.2 
54.4 
58.0 
56.8 
56.3 
In each of the three years the average dressed yield of the steers fed 
ground threshed milo was higher than that  for the steers fed unground 
threshed milo. The average dressed yield of the steers fed ground milo 
Year 
1931-32 
1932-33 
1933-34 
1931-32 
1932-33 
1933-34 
1931-32 
1932-33 
1933-34 
1931-32 
1932-33 
1933-34 
Lot 
1 
- 
2 
3 
- 
4 
Basis 
market 
weights. 
C" /o 
56.5 
59.8 
58.2 
59.3 
60.6 
59.7 
56.9 
59.8 
57.5 
59.7 
59.8 
59.2 
Skrinkage 
Grain used 
Unground threshed milo 
Ground threshed milo 
Unground milo heads 
Ground milo heads 
Per 
head, 
pounds 
21 
58 
52 
32 
55 
51 
30 
51 
43 
23 
46 
42 
Per- 
cent 
- - - -  
2.67 
6.49 
5.88 
- - - -  
3.85 
5.92 
5.72 
------
3.83 
5.95 
5.26 
------
2.74 
5.01 
5.04 
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heads was hi.gher during each of the three years than that  of the steers 
fed unground milo heads. 
As is shown in Table 1 9 ,  the carcasses of the Lot 2 steers (fed ground 
threshed milo) graded higher in each of the three tests than those of Lot 
1 (fed unground threshed milo), and likewise the carcasses of Lot 4 (fed 
ground milo heads) graded higher than those of the Lot 3 steers (which 
received unground milo heads) in each of the three tests. 
The authors make grateful acknowledgment to Bill Clutter, who assisted 
in the feeding of the steers during the  first test; to George Bond, who 
assisted in the feeding during the second and third tests; to Dr. G .  S. 
Fraps, Chief, Division of Chemistry, for analyses of feed samples; and to 
Paul G .  Homeyer for a statistical analysis of the  data. 
SUMMARY 
1. The results of the three feeding trials reported in this bulletin show 
that the avera.ge gain made by the steers fed unground milo was 357 
pounds as compared with 392 pounds for  those fed ground milo. This is 
an advantage of 35 pounds gain per steer in favor of ground milo. But 
when gain per steer and hog gain per steer were combined, the advantage 
was reversed in favor of feeding unground grain. The avera.ge steer gain 
and hog gain per steer for the groups fed the unground milo was 465 
pounds as compared with 4 1 9  pounds made by those fed ground milo. 
This is an  advantage of 4 6  pounds per steer (hog gain included) in favor 
of unground milo. 
2. The grain, when fed either threshed or in the head form, should be 
ground for fattening steer calves when i t  is not practical to follow the 
cattle with thrifty feeder pigs. 
3. Steer calves of weaning age fattened in  dry lot on either ground 
threshed or ground milo heads gained faster, finished better, and com- 
manded a higher selling price after a six-months feeding period than 
similar steers fed on unground milo grain in either threshed or head form. 
\ 4. The average steer gain produced by ground milo (Lots 2 and 4 )  
as compared with unground milo (Lots 1 and 3 )  was highly significant in  
favor of grinding. 
5. The average steer gain produced by threshed milo (Lots 1 and 2 )  
was significantly greater than tha t  produced by steers fed unthreshed 
nlilo (Lots 3 and 4 ) .  
6. Grinding increased gains and finish to a greater extent than did 
threshing. 
7 .  The greatest .gain and highest finish was produced by ground 
threshed milo; however, considering the usual price relation between 
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milo grain and roughage, the advantages for threshing may not be great 
enough toewarrant  the expense of threshing and the waste of the head 
stems or pomace. 
8. A feeding period of six months was sufficient to produce good to 
choice finish on steer calves when ground milo was fed, but was not suf- 
ficient when the milo was unground. 
9.  Hog gains per steer il: the groups fed un,ground milo were approxi- 
mately fonr times as  great as  thcse made by hogs follow in^ steers led 
grounc! milo. However, considering the exceptionally low hog prices that 
prevailed during these experiments, the value of the total gains was 
greater when the ground grain was fed. 
10. Tn these three trials, even w-ith very cheap grain and little margin 
for finish in cattle, financial returns favored grinding; however, hog gains 
per pound were credited a t  only slightly more than fifty percent of the 
selling price per pound of the steers. If hog prices per 1 0 0  pounds live 
weight had been relatively the same as those prevailing for fa t  steers, the 
advantage in favor of grinding would not have been so great. 
11. Although grinding the grain resulted in significant increases in 
steer gain, finish, and prices received, the accompanying data covering this 
study do not'indicate that  i t  is  always profitable to grind the grain. The 
alternative method would be to salvage grain undigested by following the 
steers with hogs. This offers possibilities to the small stock farmer who is 
not equipped for g inding .  I n  general the quality of pork produced should 
be improved by some additional feeding away from the cattle. 
1 2 .  The small operator who is not equipped to grind may, under nor- 
mal conditions, market his unground milo through fattening steers fol- 
lowed by a sufficient nuinher of thrifty feeder pigs to utilize waste and 
undigested grain. Feeder pigs weighing around 75 pounds a t  the begin- 
ning of the feeding operations can be used to follow feedlot steers fed 
unground milo grain when normal prices for beef and pork prevail. In 
this feeding test, 1 to 1.2 fseder pigs per steer were required for efficient 
utilization of the waste and undigested milo grain in instances where 
unground milo was fed. However, yhen  ground milo grain was fed, more 
efficient use of the  ,grain was made by the steers and only 0.2 pig per 
steer was required to utilize the waste or undigested grain. 
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